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1 Introduction 

The international debate on the standardisation of LCA methodol¬ 
ogy first began in North America at the end of the eighties, then in 
Western Europe within SETAC. It has been extensively promoted by 
some multinational corporations as well. One is, however, tempted 
to speak rather of two different 'LCA debates', or even 'debate cul¬ 
tures', rather than of one truly universal context of discussion, as the 
traditional concept of the 'scientific community' would suggest. 

Within the European debate on the development of a standard LCA 
methodology, the Center of Environmental Science, Leiden Univer¬ 
sity, the Netherlands (Centrum voor Milieukunde Leiden: CML) soon 
conquered a position of hegemony regarding the 'agenda setting' for 
further research on LCA. Most European experts today agree that 
the methodology published in English in the summer of 1993 by 
CML (Eleijungs et al. 1992: Guide and Backgrounds) marked a 
breakthrough in the scientific foundation of LCA methodology. 

Thus, this article deals with the genesis of the methodology devel¬ 
oped by CML and its scientific, social and political context (1). 

Then it traces its appearance and success on the international stage (2). 

I pay special attention to discussions and differences in the concep¬ 
tual and terminological areas (3). 

From the beginning, my basic assumption was that there is no such 
thing as 'scientific progress' in which 'the truth' gradually reveals 
itself or where the best approaches gain a broad acceptance within 
the 'scientific community' through quasi-natural selection or an 
'invisible hand'. I believe instead that LCA history in particular is a 
good example to show that scientific activities are basically social 
activities that can only be described within a broader societal con¬ 
text. I therefore try to analyse scientific developments from the 
outside and to sensitise the 'LCA community' to some of the condi¬ 
tions of their own making and development that are often talked 
about, if at all, rather in private than in public. 

I tried to reconstruct the development of the CML methodology in 
its institutional context through the study of literature and other 
documents and through interviews with the individuals involved * 1 . 
Due to limitations in time and financial resources, it was necessary 
to concentrate on developments until 1993 (English publication of 


* This study was undertaken between May and August 1997 within the 
‘LCA group' of the Fachverein Arbeit und Umwelt (FAU), an independent 
institute for applied environmental research funded by the Swiss Federal 
Office for Industry and Labour, aimed at practical training of unemployed 
scientists. 

1 I carried out interviews with Prof. Udo de Haes, Gjalt Huppes, Reinout 
Heijungs and Jeroen Guinee at CML and with Patrick Hofstetter and 

Arthur Braunschweig in Zurich. Special thanks go to Nico van den Berg 
who sort of introduced me to the 'Dutch tribe'. I also owe a lot to discus¬ 
sions with my colleagues Christian Pohl, Christoph Leumann and Samuel 
Bernhard from FAU, all of them environmental scientists, and especially 
with Thomas Baumgartner who also helped with the English. 


Heijungs et al. 1992, Sesimbra workshop of SETAC). The perform¬ 
ance of a reconstruction of the subsequent history of CML as well 
as of LCA influenced by CML (the making of the 'Eco-Indicator 
95', or the standardisation process within ISO) would, of course, 
be a very interesting thing. 

2 The CML Project: How LCA Developed Within the 
Dutch Universe 

In line with the Zeitgeist which was in favour of academic reform 
and environmental protection at the same time in the Netherlands 
as well as in other rich Western societies, the Center of Environ¬ 
mental Science was founded as an interfaculty university institute 
in 1977. Helias A. Udo de Haes, who had been teaching biology at 
the Rijksuniversiteit Leiden for some years, has been its founding 
father and its director from the beginning. Gjalt Huppes, a politi¬ 
cal scientist with a specialisation in economics who had studied at 
Amsterdam University in the late sixties and early seventies started 
to work at CML in 1978. In the beginning, he primarily worked on 
agricultural issues. In the early eighties, searching strategically for 
scientific niches within the universe of environmental sciences in 
the Netherlands, he discovered the research on products. The stud¬ 
ies in this field, often performed by students, developed slowly, 
resulting in a first publication in 1984 on the prospects of environ¬ 
mentally oriented product information. Around the same time, 
CML, and there especially Ester van der Voet, started to work with 
the tool of Substance Flow Analysis (SFA). International contacts 
in this field were established around 1986. The present section on 
'Substances and Products', headed by Huppes (one of three depart¬ 
ments within the institute), has its roots in this tendency to work 
simultaneously on SFA and on the environmental assessment of 
products 2 . LCA and SFA were both situated in the context of 'cycle 
management' as late as 1991 (Guinee et al. 1991). 

Most scientific research activities at CML were, and are still per¬ 
formed on contract (about two thirds of the budget according to 
Udo de Haes), mostly funded by of the Dutch government. (In the 
past years, however, there is a tendency towards more studies funded 
by private business as well as by EU institutions.) CML had built 
up excellent relations with the Ministry of Housing, Spatial Plan¬ 
ning and the Environment (VROM); they also funded most of the 
early work on products. Another 'resource' was the employment 
of conscientious objectors, who are allowed to work in scientific 
institutions in the Netherlands. Jeroen Guinee, then 25-years-old, 


2 The terms of 'Life Cycle Analysis' and 'Life Cycle Assessment 1 , and their 
common abbreviation 'LCA', do not play a substantial role in CML docu¬ 
ments before 1991. Even in English, they preferred to speak of 'Integral 
Environmental Analysis' (Guinee and Huppes 1989) or 'assessing the 
environmental impact of products' (Udo de Haes 1990). The concept of 
Life Cycle, however, is also endorsed in these presentations. In Dutch, 
they first spoke of 'produktlevensloop' (product course of life) (Rijsdorp 
et al. 1989). 
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who in fact was the first researcher trained as an environmental 
scientist at CML working on product assessment, joined CML in 
this way in 1987. It was only one and a half years later that he 
became part of the 'regular' scientific staff of the institute. Various 
case studies were undertaken in the late eighties: One on house¬ 
hold packaging, resulting in an English language summary in a 
German publication of 1989; others on window frames and on 
milk package systems, the latter published in English in 1990. Si¬ 
multaneously, software programmes appropriate to those product 
assessments were developed at CML. 

A methodological survey of three product studies, one of which 
was the institute's own assessment of household packaging, was 
published in Dutch in 1989. The conclusions of this report are of 
particular interest since they marked the beginning of the criticism 
towards the then applied weighing methods related to legal emis¬ 
sion standards (Rijsdorp et al. 1989) and of the call for a method 
taking into account the damages to both human and ecological 
health "based on real exposure and not on environmental protec¬ 
tion norms" and suitable "for an integral environmental evalua¬ 
tion ( tnilieubeoordeling ) of products" (ibid., 40). The distinction 
between emissions (and extraction), on one hand, and the "envi¬ 
ronmental issues" ( milieuthema's) influenced by them, on the other, 
already reminds one of the distinction made later between 'inter¬ 
ventions', to be listed in the inventory, and the 'effects', to be as¬ 
sessed in a 'classification' section. Furthermore, according to the 
authors of that report, it is furthermore crucial for comparative 
product studies to "dispose of a well chosen comparative basis: the 
functional unit" (ibid., 38). 

We may regard these statements as paradigmatic outlines of CML's 
intentions to further develop a methodology for environmental 
product studies. An explicit methodological 'research programme' 
with an 'international basis' was at the same time presented at a 
UN ECE Seminar on low-waste technology in The Hague (Guinee 
and Huppes 1989). CML researchers were convinced that science, 
basically environmental science, should guide environmental prod¬ 
uct assessment. 

At the same time, however, it seems important to note that CML 
researchers themselves were still using weighing methods and clas¬ 
sification factors based upon Dutch legal (political) standards in 
their own case studies until 1990 and even still in the SimaPro 
software programme developed in 1991. With reference to the study 
on milk package systems, Christiansen (1992) stated that, "The meth¬ 
odology is similar to the Swiss 3 , although different limit values are 
used for the calculation of critical volumes (e.g. drinking water stand¬ 
ards instead of waste water emission standards)". From the begin¬ 
ning, it seems that they tried to weigh emissions according to con¬ 
centration (rather than to emission) standards. The environmental 
interventions were aggregated according to three criteria: Air pol¬ 
lution, water pollution and acidification (according to Baumann et 
al. 1992). A classification system according to relevant environ¬ 
mental issues such as the greenhouse effect or the ozone layer de¬ 
pletion was still to be developed in a larger research project. 

The money for funding this Methodology Project (Methodiek 1, 
finally resulting in the famous 'CML Guide'), however, could not 
be found in the regular ministerial budget of VROM, even if the 
Dutch government and its bureaucracy at that time were demon¬ 
strating increased interest in the subject: A motion in the Parlia¬ 
ment (in 1987/88) and the interministerial 'National Environmen¬ 
tal Policy Plan 1 of 1990 (NMP +, based on the claim for 'sustainable 
development', as outlined in the Brundtland report) both mentioned 


3 The weighing (or 'valuation') method developed in the Swiss packaging 
study of 1984 ( BUS/EMPA) was well known among European research¬ 
ers capable of reading German. Within the CML, it was regarded as 
being quite important. 


the necessity for developing a 'product policy' (cf. VROM 1994, 
Cramer 1991). The research group willing to elaborate a complete 
methodology for environmental product assessment or for LCA 
according to the then new terminology developed in the US, and 
also consisting of some researchers working outside CML, there¬ 
fore made their application to the 'National Research Programme 
for Waste Recycling' (NOH) which was funded by the Dutch gov¬ 
ernment as well. The project was to be started in October 1990 
and to run for two years. According to Huppes, the intention of 
this work from the beginning was to result not 'just in a book' but 
in a guide for performing LCAs. The supervision by a number bu¬ 
reaucratic and scientific boards was tight and ensured that the re¬ 
search team was forced to and capable of finding a broad consen¬ 
sus for the substantive direction of their work among relevant 
persons at the national level at the same time. One can say that the 
development of the CML method was not only funded by the Dutch 
government, but was consequently regarded at all times, at home 
and later abroad, as 'The Dutch Method' 4 . 

Reinout Heijungs, a young physicist with no special formation in 
environmental problems, today regarded by many as being bril¬ 
liant, was employed to lead the scientific part of the project, whereas 
Huppes acted as the concrete 'conceptual head' of the research 
group. "He supervised, criticised, gave inputs on the conceptual 
level", as one of his collaborators characterised his position. Huppes 
did not have an academic formation in the natural, but rather in 
the social sciences. This might be one explanation for the stress 
that the CML people put on the clear distinction between 'subjec¬ 
tive' and 'objective' components within the LCA framework. In 
the end, these components were attached to different social groups 
and scientific disciplines as follows: 

"In the goal definition, discussions take place between different 
participants such as commissioners, consumers and LCA scientists 
and technological information is needed about product alterna¬ 
tives that can be significantly compared with each other in relation 
to the goal of the study. The inventory is pre-eminently a subject of 
systems analysis theories and process technology. The classifica¬ 
tion is based on environmental sciences, while the valuation is a 
subject of social sciences (e.g. decision theory). The improvement 
analysis is based on applied mathematics and knowledge about 
process technology." (Guinee et al. 1993). 

The part of the 'environmental sciences', then called 'classifica¬ 
tion', is undoubtedly the most important contribution of CML to 
overall LCA methodology. This is why we can say that the debate 
on LCA 'entered' with the CML environmental sciences. However, 
the whole project can only be understood as an integral 'concep¬ 
tual framework' for the LCA different from those existing or emerg¬ 
ing at that time. 

It was, after all, the result of a preoccupation for many years with 
the field of product studies and of the close co-operation of espe¬ 
cially three persons who had been involved for quite some time 
and whose abilities almost perfectly complemented each other: 

• Udo de Haes, well experienced in the academic world of natu¬ 
ral sciences, was the '(environmental) scientific head' and at 
the same time, as the director of the whole CML, acted as the 
'institutional backbone' for the project. 

• Huppes, who grew up in the creative and conflictive climate of 
the sixties and seventies, was the 'conceptual head' with a well- 


4 An official Dutch government document issued in English (VROM 1994, 
18 ff.) stresses the relevance of LCA for product policy and particularly 
appreciates the CML method that "takes account of recent international 
developments and may be regarded as an important step towards na¬ 
tional and international standardisation." From the US point of view, the 
CML approach was recently called 'A Dutch Guide' (Title of Chapter 17 
in Curran et al. 1996). 
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established sense for gaining political and social acceptance, 
and for integrating the research team. 

• Guinee, the young environmental expert, might be called the 
'hard worker of long standing' in the field of product assess¬ 
ment at CML. 

Between October 1990 and October 1992 (date of the Dutch pub¬ 
lication of the final report), the latter and the newly hired Heijungs 
were then those charged with carrying out the detailed work needed 
for the realisation of the original intentions 5 . 

The secure foundation of CML within the context of Dutch research 
policies open to environmental and product oriented problem-for¬ 
mulations, as well as within a society traditionally open to uncon¬ 
ventional problem solving patterns, and the emergence of a well func¬ 
tioning team, agreeing on basic intentions, were necessary conditions 
for the successful elaboration of CML's methodology. 

At the same time, in line with official Dutch government policies 6 , 
CML researchers had the firm intention to develop a methodology 
not only for the Netherlands but for the whole world. (This was 
performed in contrast to the different studies sponsored by the Swiss 
government that were originally very much limited to Swiss cir¬ 
cumstances 7 ). 

It was therefore crucial to establish international contacts, the more 
since the CML at that time (1990) was not very well known among 
peers in foreign countries 8 . 

3 All the World's a Stage: How CML Changed the 
International LCA Scene 

An international debate on methods for environmental product 
assessment was initiated by the then US-dominated Society of En¬ 
vironmental Toxicology and Chemistry (SETAC) through organis¬ 
ing a first workshop on 'Life Cycle Assessment' in Smugglers Notch 
(Vermont) in August 1990. European participation at that work¬ 
shop was very meager: 6 out of 54 participants came from Europe; 
none of them subsequently played an influential role in the Euro¬ 
pean methodology development. The results of that workshop were 
a 'Technical Framework', mostly dealing with inventory problems 
(Fava et al. 1991), and the 'magic triangle' as an overall concept, 
stating that an LCA should consist of three parts: The inventory, 
the 'impact analysis' and the 'improvement analysis'. 

Only one month later, in collaboration with the Dutch 'Institute 
for Environment and Systems Analysis' (IMSA) and the 'Interna¬ 
tional Professional Association for Environmental Affairs' the Brus¬ 
sels-based European Technical Center of the Procter & Gamble 
Corporation organised a European workshop on 'Life Cycle Analy¬ 
sis for Packaging Environmental Assessment' in Leuven (Belgium). 
The list of participants includes 34 names with a significantly higher 
presence of university scientists than at the Smugglers Notch work¬ 
shop. A lower presence of industry staff and the complete absence 
of NGO representatives was seen to be the case complementary to 
this. "This meeting has made evident the enormous trench between 
American and European knowledge on the subject in the begin¬ 
ning of the nineties", is the judgement of two French journalists on 


5 The two today still share an office at CML. 

6 The English translations of parts of the manual drafts (interim reports) 
indicate that the government intended to make the method known abroad 
(Guinee et al. 1991). 

7 The bibliographies of the two famous BUWAL brochures (Ahbe et al. 
1990, Habersatter 1991) do not mention any major foreign case studies. 
Only the recent third BUWAL packaging study (Habersatter and Fecker 
1996) does mention all relevant international literature. 

8 Neither the German Mbller (1992), who made his methodological stud¬ 

ies at the Fraunhofer Institut at the end of the eighties, nor the Swiss 
Fecker (1992), who was employed at EMPA St. Gallen, mention any of 

the case studies or methodological efforts undertaken in Leiden. 


the outcome of the Leuven workshop (Blouet/Rivoire 1995). In 
fact, nothing comparable to the 'Technical Framework' came from 
this workshop. Instead, Wouter van Dieren, director of IMSA and 
workshop chairman, outlined an ambitious working programme 
for the future (Van Dieren 1990). 

From the point of view of CML, the Leuven workshop was the 
crucial step towards international recognition. Both Udo de Haes 
and Guinee were present, and a CML paper as well as a short 
speech made by Udo de Haes must have been quite persuasive to 
the public. Existing methods of environmental assessment of prod¬ 
ucts were evaluated and the situation was analysed as follows: " [...] 
the scientific basis of methods for assessing the environmental im¬ 
pact of products is still inadequate. Current methods are substan¬ 
tially divergent and contain considerable gaps. [...] the results of 
such environmental assessments are not verifiable for target groups, 
nor is their demonstration always optimal." (Guinee et al. 1990, 
cf. also Udo de Haes 1990). 

They were presenting a comparison of three European case studies 
on milk packaging that revealed the high degree of divergence in 
methods and results, and therefore the uncertainty prevailing in the 
whole area of product assessment (or LCA). A proposal for the list¬ 
ing of effect scores was presented which was marked by the 'classifi¬ 
cation philosophy' of the later methodology (Guinee et al. 1990). In 
addition, they were clearly pleading in favour of methodological stand¬ 
ardisation judged as feasible, "Such a method could constitute the 
basis for a potentially important contribution to environmental con¬ 
servation, through the improvement of the design of products and 
the influencing of purchasing behaviour." (ibid., 19). 

After this first successful performance on the international stage, 
CML took the initiative to organise the next European workshop 
on LCA under the patronage of the European branch of SETAC 
that had just been established, supported also by Procter 8c Gam¬ 
ble 9 . The workshop in Leiden took place in December 1991 and 
was meticulously prepared and organised by the CML team. Jan 
Assies, a biologist who at that time was working at CML, under¬ 
took an extensive study on international developments in LCA meth¬ 
odology in preparation for the workshop (Assies 1992a) 10 . The 
two interim reports of the Methodology Project were put into cir¬ 
culation in the course of 1991, both after finding the approval of 
the various Dutch committees supervising the project and were 
translated into English in part (cf. note 7). 

The methodological intentions of the organising institute led them 
to structure the workshop around four sessions: Inventory, 'classi¬ 
fication', 'comparison and absolute judgement', databases and ap¬ 
plications. The whole framework of LCA was covered and, in con¬ 
trast to the three-step model of SETAC, a strict distinction between 
the 'objective' classification step and the 'subjective' valuation step 
was made. Experts from different European countries and from 
the US made their contributions. Dutch and Scandinavian research¬ 
ers were especially active. The presence in number was higher than 
at any other LCA workshop in the early nineties (72 participants). 
A paper by Assies on the 'State of the Art' (Assies 1992) was sent 
to all participants in advance and functioned as the introduction 
for the workshop publication. Udo de Haes made the introductory 
speech and led the session on 'classification'. Huppes as well as 
Guinee made their contributions as well. In the 'classification' sec¬ 
tion, correspondence between the approaches by CML and a re- 


9 This co-operation between CML and Procter & Gamble does not neces¬ 
sarily mean that intentions concerning LCA were really the same. In a 
speech made by a Procter & Gamble manager on LCA (Stalmans 1991), 
for instance, no argument supporting CML intentions can be found. In a 
report made on LCA application in that company, the CML was not men¬ 
tioned (Marion et al. 1995). 

10 This research project was also funded by NOH and can be seen as a 
parallel project to CML's large Methodology Project. 
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search group from Chalmers Industrieteknik Goteborg (Sweden) 
concerning the environmental problems ('effects') to be considered 
was noted to be significant. This correspondence must have led the 
above mentioned French journalists to the surprising statement that 
effect-oriented classification ( indices refletant des problemes 
environnementaux) had been developed by both Dutch and Swed¬ 
ish researchers (Blouet and Rivoire 1995). 

Generally speaking, basic agreement and further collaboration be¬ 
tween CML and Scandinavian institutes strengthened the interna¬ 
tional position of CML in the scientific field while the close organi¬ 
sational co-operation between CML and SETAC-Europe, dominated 
by Dutch speaking staff, might be regarded as crucial in the field of 
winning social acceptance. Van Dieren, a manager with good con¬ 
nections to both the industry and the environmental movement rather 
than a scientist interested to work on LCA methodology, still played 
a role in the choreography of the workshop, "In the end he told us 
how to proceed further", one participant remembered. (According 
to Eluppes, relations to van Dieren at that time were important pre¬ 
cisely because of his social position.) It seems, however, that the 
influence of scientists, especially of CML-director Udo de Haes, 
had grown considerably, especially with regards to setting the agenda 
for a further elaboration of LCA methodology in Europe. Most of 
the contributions, especially those fitting well into the methodo¬ 
logical intentions of the CML 9 10 11 , were eventually published in an 
'official' SETAC publication (SETAC-Europe 1992). 

After the Leiden workshop, even the US LCA community could no 
longer ignore the methodological achievements made in Europe. 

In February 1992, SETAC organised their second US workshop 
which was destined to produce a standard document on the second 
part of an LCA, the 'impact assessment' (according to US termi¬ 
nology, cf. part 3). Officially, it was a transatlantic event (accord¬ 
ing to the Preface, Fava et al. 1993, V), although European partici¬ 
pants were still a very small minority (7 out of 47). None of the 
Smugglers Notch participants from Europe was present at Sandestin, 
but it seems that at least some of those researchers and managers 
who were ahead in methodology and already influential in Europe, 
took part in the discussion this time. Udo de Haes headed one 
working group and, at the conceptual level, some points the Leiden 
workshop participants had agreed upon were integrated into the 
new 'Conceptual Framework': The introductory 'Goal definition 
and scoping' 12 as well as the subdivision of 'impact assessment' 
basically into classification and valuation, with the latter to be called 
'subjective' (Fava et al. 1993, XXVII). However, from the point of 
view of CML, still no satisfying world-wide agreement on how to 
perform an LCA had been reached. 

The CML team continued its efforts to complete the overall 'manual' 
or 'guide' which was published in Dutch in October 1992. They 
published a series of two articles in the newly established 'Journal 
of Cleaner Production', explaining here their conception of LCA 
to a scientific public throughout the world. Udo de Haes was ac¬ 
tive internationally in order to influence further methodological 
standardisation, before the English translation was published with 
quite a success in the summer of 1993. On a SETAC-Europe sym¬ 
posium in Potsdam (Germany) in June 1992, for instance, he pre¬ 
sented the European part of the 'SETAC progress report' (cf. LCA 
News, May 1992). 

Within the newly established 'LCA Steering Committee' of SETAC 
Europe, Udo de Haes pleaded in favour of the further elaboration 


9 This co-operation between CML and Procter & Gamble does not neces¬ 
sarily mean that intentions concerning LCA were really the same. In a 
speech made by a Procter & Gamble manager on LCA (Stalmans 1991), 
for instance, no argument supporting CML intentions can be found. In a 
report made on LCA application in that company, the CML was not men¬ 
tioned (Marion et al. 1995). 

10 This research project was also funded by NOH and can be seen as a 

parallel project to CML's large Methodology Project. 


of methodology by permanent working groups. According to 
Hofstetter, his influence in this context has been quite big, whereas 
those European LCA experts opposing CML's intentions had not 
been participating in the Steering Committee. For the 'Code of Prac¬ 
tice', until today the standard document with world-wide recogni¬ 
tion, he essentially took responsibility for the chapter on 'impact 
assessment' (Consoli et al. 1993), linking it to the outcomes of both 
the Leiden and Sandestin meetings. A transatlantic SETAC work¬ 
shop held in the spring of 1993 in Sesimbra (Portugal) finally agreed 
on this document which, after all, can be seen as the 'highest com¬ 
mon denominator' between American and European positions on 
LCA methodology. The shaping of the content of 'impact assess¬ 
ment' was probably the most CML could achieve within SETAC, 
which from the beginning has been dominated by US scientists. 
This influence, however, was not acknowledged by the overwhelm¬ 
ingly American editors of the 'Code of Practice': Udo de Haes' 
name, for instance, does not even appear in the publication. Moreo¬ 
ver, no outsider reading it can see the big conceptual differences 
between the American way of Life Cycle Assessment and Euro¬ 
pean methodological dynamics largely initiated by CML that were 
there from the beginning and have continued until today 13 . Here¬ 
after, these differences are explained in a more systematic manner. 

4 The Little Big Differences in Terminology and Framework 
and What it's All About 

The first point to remember is that all standard terminology, not 
only for LCA, is in English which is the national language of the 
USA and, at the same time, lingua franca within (Western) Europe. 
In the field of environmental assessment of products, however, most 
available literature before 1990 was not in English, but in German 14 . 
The German term Okobilanz was even somehow translated into 
English fecobalance'). This term was used, for instance, in a Euro¬ 
pean evaluation study published in English, but written by two Ger¬ 
man speaking authors (Rubik and Baumgartner 1992). Of course, 
the original English terminology that had already emerged in the 
US could not easily be changed, as the unlucky career of the word 
'ecobalance' indicates. (This might explain a lot of the difficulties 
CML had getting its terminology endorsed on a world-wide level.) 

CML's position seemed to be very pragmatic, as long as only ter¬ 
minology was affected. They accepted the replacement of the origi¬ 
nal European 'Life Cycle Analysis' with the American 'Life Cycle 
Assessment'. This switch was only made in the course of 1991, 
between the first and the second interim versions of the Manual. 
The more 'normative' content of the term 'assessment' convinced 
CML (Udo de Haes 1992). The Dutch terminology, paradoxically, 
did not change, they kept on calling 'the thing' levenscyclusanalyse, 
probably because there is no Dutch word for 'assessment' begin¬ 
ning with an A. 

The most interesting terminological confusion was arising around 
the term 'impact'. In the English edition of both 'Guide' and 'Back¬ 
grounds', after comparing the frameworks of SETAC (Code of Prac¬ 
tice) and their own, the CML team clearly said, "In this study, the 
term impact has been avoided. Interventions indicate human inter¬ 
ference in the environment, e.g. resource extraction and emissions 
(environmental releases). Effects indicate the resulting environmen¬ 
tal problems." (Heijungs et al. 1992). The distinction between 'in¬ 
terventions' and 'effects', and the classification of interventions into 
effects, is a crucial point within the whole conceptual framework 


13 The concepts of SETAC and that of CML are sometimes even seen as 
quite the same: In the first report on the Dutch Eco-indicator project, it is 
said that the Code of Practice "is closely related to, and largely based on 
the work by the CML" (Eco-indicator 1993). 

14 "Most literature [in Europe] was published by Swiss and German au¬ 
thors, less literature originated in the Netherlands and the United King¬ 
dom." (Rubik/Baumgartner 1992). 
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of LCA. The term 'impact 1 , however, had not always been avoided 
in English translations of CML documents. The step called 'classi¬ 
fication' in the first interim version (Guinee et al. 1991) was changed 
to 'impact analysis' (US terminology) in the second interim version 
(Heijungs et al. 1991). 'Impact' is used synonymously with 'inter¬ 
vention', so that the 'inventory table' is therefore baptised the 'im¬ 
pact table'. At the Leiden workshop, the term 'impact' is used syn¬ 
onymously with 'effect' (Udo de Haes 1992a), and 'classification' 
is reintroduced. Despite this confusing use of (English) language, 
the English preface to the second interim version tells us that "the 
terminology used here conforms to the conventions that have been 
laid down at the SETAC-workshop, Leiden" (Heijungs et al. 1991). 
After all, in the major SETAC documents (Fava et al. 1993, Consoli 
et al. 1993), 'classification', together with 'valuation', became part 
of 'impact assessment' and, on the other hand, the term 'impact' 
could no longer be avoided in further European discussions. 

More important than differences in the use of terms are conceptual 
differences. In this field, both sides were making compromises af¬ 
ter 1990. CML statements listed three major points of discussion 
with US scientists (Udo de Haes 1992, Assies 1992): 

• The importance of an introductory goal definition: Even at 
CML, only the second interim version of the Manual listed this 
as a step really separated from the other parts of an LCA. It is 
significant for the CML approach, however, that it was thought 
crucial to explicitly define the overall aim and the extent of a 
study in the beginning. It was, for instance, seen as important 
to define the social groups an LCA was actually addressed to 
(Heijungs et al. 1992, Guide, 19). The remarks made on this 
subject in the 'Goal definition' chapter of the Sandestin report 
are, on the contrary, still quite vague (Fava et al. 1993). 

• The distinction between 'classification' and 'valuation'. As we 
have seen, these steps were clearly separated in the CML frame¬ 
work, whereas the old 'magic triangle’ of SETAC did not fore¬ 
see such a clear distinction. Within the SETAC context, it was 
impossible to get rid of that triangle, even if there were no 
longer any major conceptual differences between the two sides 
after the Sandestin workshop (cf. also Fava et al. 1993, XXV). 

• The addition of 'improvement analysis': "This is certainly a 
logical further step which in Europe is considered optional rather 
than mandatory." (Klopffer 1992) Assies stated that CML 
wanted to keep this process "consciously out of the framework 
of environmental LCA" (Assies 1992a). In the final report, CML 
treated this step as a fifth, optional component of an LCA: "An 
improvement analysis is only carried out if product innovation 
is the aim of the study. Normally an improvement analysis will 
not be undertaken if the study is used to compare products." 
(Heijungs et al. 1992, Backgrounds). 

The first and the third of these differences listed above obviously 
have their roots in the fact that LCAs in the US usually were under¬ 
taken for internal use by industrial companies. For this applica¬ 
tion, of course, you do not require a detailed statement about the 
goal and scope of a study. This is rather a justification addressed to 
the public. On the contrary, statements on product improvement 
in the US are seen as a normal, even a compulsory part of an LCA, 
since the improvement of the environmental performance of prod¬ 
ucts is usually the very aim of an LCA made within an enterprise. 
For the comparison of products to be used by consumers or public 
authorities, such an analysis would be rather useless as the CML 
correctly states (cf. above). 

Another conceptual difference is hidden in the concept of the 'func¬ 
tional unit', endorsed by CML from the beginning (cf. Rijsdorp et 
al. 1989). The selection of a 'functional unit' only makes sense if 
the actual goal of a study is to compare two or more product alter¬ 
natives fulfilling similar functions. The term 'function' indicates 
that the consumers' rather than the producers' point of view is 
taken at the starting point of the LCA. (In a capitalist market 


economy, the profitable selling of products and not their mere func¬ 
tioning is usually the ultimate aim of production!). It is therefore 
not surprising that the first SETAC documents edited in the US 
which were very much marked by the producers' point of view 
(Fava et al. 1991, 1993), do not use this term 15 . The 'functional 
unit' is only introduced into the LCA framework for the first time 
in the Code of Practice (Consoli et al. 1993), although, in contrast 
to the CML Guide, it is not mentioned in the glossary. 

Summing up, we can distillate the following important points within 
the conceptual framework developed at CML which are constantly 
insisted on until the publication of the final report from the beginning: 

• There are different funding agents and target groups for LCAs. 
Due to the institutional embedding of CML itself, the role of 
government policies is definitely judged more important than, 
for instance, in the US where a 'product policy' would directly 
contradict the official social philosophy. 

• If a comparison of products is to be made, a 'functional unit' 
has to be defined at the beginning of an LCA. 

• 'Objective' and 'subjective' parts of an LCA have to be clearly 
distinguished: The inventory and the classification (or 'impact 
assessment') are 'objective', while the goal definition and the 
valuation are 'subjective'. 

• Classification along environmental compartments and valua¬ 
tion based on legal standards, as performed in the eighties es¬ 
pecially in Switzerland, are to be overcome. 

The most significant influence of CML's methodology at the inter¬ 
national level was in the field of 'impact assessment'. In other words, 
the 'environmental sciences' paradigm entered the debate on LCA 
which was dominated by chemistry and technical sciences until 
then. Judgements could be based on 'scientific' findings about the 
contribution of products to environmental problems and did no 
longer have to rely on either legal standards (as was the case in 
most European studies) or on a mere inventory table (as was often 
the case in the US). 

As we have seen, the success of CML's methodology as well as its 
limitations are, the result of a set of factors mainly laying outside 
the logic of 'scientific progress': 

• Political structures at the national level (in the Netherlands) 
constitute the frame within which research is undertaken. Ba¬ 
sic intentions of researchers, and therefore their results, are in¬ 
fluenced by these conditions. (In the US, on the contrary, pri¬ 
vate business was the driving force behind LCA development.) 

• Success on the international stage has a lot to do with taking 
initiative and being at the right time in the right place. 

• Geographic distance, cultural and linguistic ignorance, and also 
the aforementioned socio-political differences, limit the inter¬ 
national exchange of ideas and concepts even in the field of 
'science'. On the one hand, language barriers have played a 
crucial role in the development of LCA. On the other hand, 
however, one cannot deny that Dutch researchers had a great 
advantage of being able and of being forced to follow discus¬ 
sions in the German and English speaking world at the same 
time. 

• The social conditions of research in the Netherlands are marked 
by a strong pressure to seek consensus, which is probably a 
consequence of the political practice of 'accommodation' 
(Lijphart 1975) that had been followed for a long time after 
World War II. This tendency, differing very much from other 
countries such as Germany or France, provides a good back¬ 
ground to seek and to gain acceptance at an international level. 


15 The Technical Framework spoke rather of an "equivalent usage ratio", 
which was later criticised by Udode Haes (1992)"[...] because the quantity 
[or unit] is not a ratio, in fact." 
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Appendix 


Special Issue to Helias A. Udo de Haes 


One of the basic problems, still limiting the success of CML Meth¬ 
odology, and LCA according to the 'Code of Practice' in general, is 
practical applicability. To make a 'proper' LCA is a time-consum¬ 
ing and costly activity, especially for business firms (cf. Rubik et al. 
1996). Furthermore, a single effect score is preferred by many ap¬ 
plicants, and the CML method does not offer an unambiguous so¬ 
lution to the problem of final valuation. Even if we regard the 'open¬ 
ness' to different valuation approaches and the acceptance of 
subjectivity and normativity (cf. also Heijungs 1994) as, in fact, a 
strength of CML 'philosophy', the latter is still marked by a deep 
belief in technical and consequently unambiguous instruments for 
environmental assessment (and improvement) of products. The 
development of an 'Eco-Indicator' or a sophisticated refinement of 
the Swiss 'Ecopoints' method (Ahbe et al. 1990) would thus be 
rather complementary than contradictory to CML's own studies. 
Integration of qualitative aspects into LCA, according to CML state¬ 
ments, should be possible (Udo de Haes 1991), but is in fact very 
difficult since the 'objective' (inventory, classification) parts of the 
method are ruled by the logic of quantification which, beyond be¬ 
ing a mere listing of interventions, corresponds to the logic of com¬ 
modity exchange in the economy rather than to the logic of 'the 
environment'. There is an overall tendency towards perfection and 
precision in the area of LCA, not always in line with growing knowl¬ 
edge about and understanding of 'the environment'. The social sci¬ 
entist is reminded of the statement by C. Wright Mills on socio¬ 
logical research in the post-war period, "The thinness of the results 
is matched only by the elaboration of the methods and the care 
employed" (Mills 1959). 
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